INTRODUCTION
The foetal hypophysis is usually considered to make no significant contribution to foetal growth. Decapitation of rabbit foetuses (Jost, 1947) and of rat foetuses (Wells, 1947; Jost, 1951a) was not followed by retardation of somatic growth. Raynaud & Frilley (1947) reported similar findings after destruction of the hypophysis in mice by X-rays. In man also the available evidence does not support an important role of the hypophysis in foetal growth : the anencephalic foetus may attain a normal birth weight at term. Similarly, newborn infants who show signs of hypopituitary dwarfism after 6 months are usually a normal birth weight (Brasel, Wright, Wilkins & Blizzard, 1965) as are children with pituitary aplasia who die soon after birth (Blizzard & Alberts, 1956; Brewer, 1957; Reid, 1960) . Nevertheless there are some indications that foetal growth may depend to some extent on hypophysial secretion of foetal origin. Heggestad & Wells (1965) , who decapitated foetal rats, concluded that 20% of foetal growth in late pregnancy depended on the foetal hypophysis. Guernsey calves with a genetically determined anomaly involving the central nervous system and hypophysis usually fail to attain normal maturity even when the pregnancy is prolonged for several months beyond term (Kennedy, Kendrick & Stormont, 1957) . Moreover, the human anencephalic foetus, although cited as evidence against a role of the foetal hypophysis in somatic growth, may remain within the range of normal birth weights when delivered 2 months or more beyond term Frandsen & Stakeman, 1961; Comerford, 1965) .
Apart from growth, other trophic activities of the foetal hypophysis can be demonstrated readily. Adrenal hypoplasia after foetal decapitation has been ob¬ served in the rat by Wells (1947) , Jost (1951a) , Christiansen & Chester Jones (1957) and Kitchell & Wells (1952) , who also showed that hypoplasia was prevented by giving adrenocorticotrophin (ACTH). Thyroid hypoplasia in the foetus has been demonstrated after decapitation in the hamster (Foote & Foote, 1949) , the rat (Jost, 1966) , the rabbit (Jost, 1953) and the mouse (Raynaud, 1950) and has been associ¬ ated with reduced secretion of thyroxine (Geloso, 1958) . The hypoplasia may be remedied by administration of thyrotrophic hormone (Geloso, 1964) . The interstitial cells of the foetal testis show similar hypoplasic changes after decapitation in the rat (Wells, 1950) and the rabbit (Jost, 19516) , although Raynaud (1950) failed to con¬ firm this finding in the mouse. The human anencephalic foetus may have marked hypoplasia of the adrenal cortex (Lanman, 1957) , the thyroid (Saxén, 1958) and the testis (Zondek & Zondek, 1965) .
The purpose of this report is to describe observations on foetal hypophysial function in the sheep, a species not previously investigated.
MATERIALS AND METHODS
A flock of 25 mature ewes of mixed breeding were run in groups with a ram carrying a marking harness; the ewes were inspected daily and the marked ones separated from the ram. The date of marking was taken as the first day of gestation and term was calculated by adding 150 days. Foetal maturity was estimated by X-rays at 60-100 days of gestation and at laparotomy by estimation of skull dimensions.
Ablation of the hypophysis was performed between the 93rd and 136th day of gestation by electrocoagulation with an insulated probe passed into the sella turcica by an approach through the intact uterine wall into the frontal bone in the midline of the skull. Details of the surgical techniques are given elsewhere (Liggins, Kennedy & Holm, 1967 (Lascelles, 1959 Folin & Malmros (1929) , fructose by the method of Roe (1934) and glucose by the glucose oxidase method (Marks, 1959) . Plasma protein-bound iodine was estimated by the method of Farrell & Richmond (1961) .
RESULTS

Birth weight
The effects of hypophysial lesions were best observed in a group of three ewes with multiple pregnancies in which an intact foetus served as a control (Table 1) . In each instance, the lamb with a hypophysial lesion weighed less than the control twin or triplet. The difference in weight was greatest the earlier the operation was performed in pregnancy.
In the prolonged pregnancy group ( (Table 3 ). The earlier the operations the greater the differences.
The failure of growth of the zona fasciculata in the lambs with pituitary lesions appeared to account for these weight differences. No changes were detected in the adrenal medulla and the changes in the zona glomerulosa were minor in operated foetuses compared with the controls. In the zona fasciculata, however, the normal cellular hypertrophy and hyperplasia failed to occur (PL 2, (Table 3 ). There was greater variation in thyroid weights among the former group, the extremes being 273 and 1050 mg. The lowest thyroid weights were associated with operation before 120 days of gestation. In both the experimental and the control groups, follicles had formed, and colloid had accumulated ; in many individual microscopic fields it was impossible to distinguish between experimental groups. In general, the thyroids of the foetuses with hypophysial lesions had a flatter follicular epithelium which contained less cytoplasm than the epithelium of the thyroids of the controls (PL 3, figs. 9, 10). The glands of the experimental group were less vascular than those of the controls.
Plasma protein-bound iodine levels were low in the lambs with marked thyroid hypoplasia but the levels were normal despite ablation of the hypophysis when the thyroid weight was within normal limits.
Testes
The mean weight of testes from lambs with hypophysial lesions was about twothirds that of control lambs (Table 3) . On histological examination, the testes of lambs whose hypophysis had been damaged were hypoplastic (PL 4 (Table 4) . Fructose levels, on the other hand, were within the limits found by Barklay, Haas, Huggett, King & Rowley (1949) in normal lambs. Histological examination of the pancreas showed no characteristic changes.
Miscellaneous observations
Normal lambs were devoid of subcutaneous fat but lambs with hypophysial lesions of more than a few days standing were invariably covered by a layer of subcutaneous fat which reached a thickness of up to 1-5 cm. over the sternum. Histological examina¬ tion showed that this was normal 'white' fat; 'brown' fat from the perinephric region was inconspicuous.
Lymph 
DISCUSSION
Previous studies of foetal hypophysial function have been made either by observing the effects of decapitation or by examination of the newborn with congenital anomalies which include aplasia of the hypophysis. In either case the assumption was made that the absence of the hypophysis was the factor responsible for the observed changes. This assumption has been adequately tested in some instances by reversal of the effects of decapitation by injection of adenohypophysial hormones into the foetus. The present results which depend upon discrete hypophysial lesions add unequivocal support to the established framework of foetal endocrinology.
The wide range of disturbances of growth and development which follow inter¬ ference with hypophysial function in the foetal lamb indicate that the foetal hypo¬ physis may fulfil many of the functions attributed to it in postnatal life. Indeed, it subserves one vital function never again required of it-the initiation of parturition ; for parturition in the sheep occurs in the absence of the maternal hypophysis (Denamur & Martinet, 1961) but not of the foetal hypophysis (Liggins et al. 1967) .
With respect to somatic growth as judged by body weight, our results in three multiple pregnancies agree with the findings of Heggestad & Wells (1965) Jost (1966) and Dawkins (1966) . Likewise, disturbed lipid metabolism as demonstrated in the foetal lamb by the abnormal deposition of subcutaneous fat has been demonstrated previously in decapitated rat and rabbit foetuses by Picon & Jost (1963) , who measured total body fat, and by Beam, Antonis & Pilkington (1967) , who determined plasma triglycéride and cholesterol levels in decapitated rabbit foetuses. Persistence of haemopoietic tissue in the liver following hypophysectomy in rabbit foetuses was suggested by unpublished observations of Jacquot (see Jacquot, 1965) 
